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(54) [mwo&w] Ty^-romwtt 



(57) 

x-kttizm. -mtimmzi-i. ttc. mry 
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&±^m>>Z®£-fZ>Zt£miti-&7y±-7<7) 

[ft*Ji3] mm^mznii-m^y^y^^m 
tf, 7 o w t %w.±.x°h m -m i z wmm 2 ^ib 
m<7)7y=t~7mmum. 

im$m4] mt?ytf><DBETittmmK 10 
~5oom2/g-c;fei) b^js 1 1 ixtm&n 2 Kiam 
<r>7y±-7mmm. 

Ca*^5] K^y^fy^'MnO, Mn 3 0 4 „ M 
n 2 0 3 , 4fcttMn0 2 T*il«^l4fcfcttIWSB 

2 tciem^ry^ ^7<o«wm6. 

imime : i7>=E~r 1 5 0 

7*>»sim 

[000 1] 
[0002] 

x. mwmmi&ntiMzi/yybbhizmizii^ 

[0 0 0 3] HRWfcnJUBfcLTTWSSft.TV^ry 

tt£ WStttf-X-CWR Lfe««TiM0E $ it 

TV%S. U>U iificoj; 3 ^*7n-fe^?tftffl 
^ilSS^fi: \^X\tWbX%\W&<n7y*-7iFm. 
Zti&tz*b, m=£ t )J:Mmc07y*-7£?&%$)&^ 

iiwiixnbhtemmmm<?>7y*:-7iz uz 
[00043 mk(07 y*-7mmmk una. m 



7 V* -Tc7)»ii^& ( MR? 6-24737 
, ©fflry^-Tfc. XmtcSlAfl'TiC 

[0005] ifc, ^SMMAtfe^Ti. ©fflry 

ffl7y j E~7fc#*Sfi&IM{SH*'t *7>*-T« 
fMBMS (#U¥5 - 12 4 81 3^&|g) % @fflT> 
^-7^>y7^±jg^"fSj|««i:«tt$-e-C. S 
7y*-7(c£*3;h.4H»^SfcJ:t£UWUiaS£ 
l»*t47>'t~7^«*E6* («fBPF6 - 10 7 4 1 

[0006] 

&z®£-t&zttf?%z,<7)x. m&#7a-txiz®m 
■** tzMzimwrnmnmt ®£itxnmi%tim% 

ofittttrim. 7y^-7tm<oimm.im<Kt:z> 
t7y^-7mmLm^%^i-hmmtfznf>. m 
m§j&mmmzmfti%&L>wM-t&&mtft>'> 

[0 0 07] ftoT. *«WWifcLJ:dk1-4B(H 

ti, ffi7y*^7K£**iTv^$ut<>)i$t N zsum 

it tie. Itl^VH8«»lBc*$VvCfc7:' j e-7a' 
^tT**S:»4-rsc:t*>''5rV^Ty ; e-7<7)»S* 

[0008] 

[Mtimt «twt 

ClfctiO. l9EH7>'*-7fc:^iefti:tT***i4 
KK. *5&0. Ippiiu S^lcttO. 0 

1 p p mfilTiTHft LoS^t, at^ftv y^yti 
7y*-7ZftMUz< ^fmxhhzt ZfLumu 
*m<D7y*-7<n>mijmizmMUz. 
[0009] t%hh*wm. mry^-7i. mt 
vy#yiWtomk?hfmtm&Zitx. mm7y 
*-7izypm>k Lx^ttimmm/ttziizmit 

yzjm&ftb-r&tembm&ztt®. zhizamm 

#4-1 OAmo&tf&tyJ hbiMZitX. WS. 

7y*:-7iz-&itiitm. riHt^t, aix**^s 
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[00 10] 

imam&mm ^mary^-rim. ttz 

cvmiizmmztih. ^mcory^-r^mijW: 
a. mry^-T*. wt^y^y^mmt-^m 
mb^m^x, mry^-rizTftrnt Lx^ttit 

moTy^-rmmmit. my^-r*. mm 
mt^yijyi^nmt^hmktmm^tz^ £ 

mry^-T^mnb ix&tti&wm, rm 

t o o 1 1 3 ^m^ry^-rmm-nrnizauxm 
miimit~?y#y$3mmt?&mii. Mn 

O. Mn 3 0 4 , Mn 2 0 3 „ Mn0 2 

htmxbz. ^miiz&^xii, w.nc?y#y<r>w& 
muz i o hh&pmks tih z t tiftv b e rstm 

tBa* { 10-5 0 0m2/g-C'*&t<?)^mLV\ B 

ET&mmmn om2 /g^m^mit^y^y^mm 

ttz. BETJt*S«^5 0 0m2/ 

ik?yify\m&imMx-b h . 
[0012] zfi^m^yny^mh-thmm 
(±> ^mMi*z<D£&m^xi>j:<, t^mnumx 
w&itii><?>£m^xh£\.\ Mik?yrty*w&th 

HmtLX^ IrUfefMnOti. MnC0 3 . Mn (O 

h) 2 zmm%Tx®5oovxi}m>i?&i)\ bzw± 
^®c?ytiymi\L®*H 2 &tzitcofRmxM7tth 

^mifihh. Mn 3 0 4 «. vy^Sr^tf-ft-^) (I? 

mm%.ffi*T® i o o oxnz$mt& z t tz* yg-mz 
&t>tit. ttz, Mn 2 o 3 mm^y/fym 
m&zm< ) o o~8 o onxumthz 

tlzi:t)nt>ti&. 3<it:Mn0 2 (i, mm:W?y*f 

ym* 'j v&?m®b%im%mt?ytfy*®mim 

%mth Z b izX Dffjtt £ z t *<t-# h . 
[ 0 0 1 3 ] «, M&£«B§1-&i§£l± N Wi^Stt 

-£«rri>C:k#iiF2U^ Zftko&Uyy-b 

Lxa, t/ws-j-wk isVAVivmtm&hzbtf 
x*h. >Myy-*mt&i$&^ wmm&okm 

AizMlX10wt%&.TVb*). &*L<«:5wt% 



UTTbh. ttz. mtiytiywmmtbLxm 
^ & % np?c9&ji. mfztihcmwm 
ifi9%&* fix v > h i> <nxb -> x *> i v v&« % 

[0014] mmi&mxf±$ zmizmfezm^ 
tf&t'tfw^fu tttzzbtxii. ®#xbtitf 

iffilO. 5 — 1 OmrngKcOtO. ^U--y h-^TVy 
^Offi£#T$>mf ttgO . 5- 1 0 mm. 2- 
2 0mmg«c7)i,O. ©tt^^»(7)tOT*tl{f. ^ 
I.^OB^^TO. 84~5. 6 6mm@£tf)*><0# 

-2. Og/m lgSTfcl., 

[0015] ^minTy^-Twmwujmiz&^x, 
mtvyjryz^m&ttb-tmmte. mmtmmti> 
mzzniftmtt&teMz*mM7ii) ti ?f%hti&. * 
mmiinmi. M^.tf3 5o°ctnwr**t§ig^ 

ig^X^^^aS (LV) 5cm/sec fUgtCffi 

[0016] *mm7 y*~7v>mmjjmizt5\^xi£. 

Z<n-%®MJs?4 h&£kttftmz2%. 

TS>I». Zlxh^ti&JsH hte®m£<miTZ& 
kdlz, jlSti4~2 0mesh<7)«tt%. ttSl. 5 
-4 mm. iS^5-2 0mmc7)tt«W5rkX^$itT 

b LTli. ^EUdf a5-y-yX4A, 5A. 1 3X 

(tt) ) mmft>ixh. Ztih<r>%\8iMJt74 Hi, 

mmiim-t&m^ 00-35 o'cgg^arc^vs 

[0017] ry^-rmmn. mc?yfiykWh 
tititb-thmkn^&mh^^ ji^iHi^ 

■fX 0 %MK>mLtzWi{\??y#yzm)&ttb-tm 

m<mztitzim®iz®.7y*-7*mfz b 
x'Khh.h. ttz, mt-?y#y*m)mtb-thm& 

*«^tt, il^iia2 (A) K^-f J:d&M&fii&t/*S 

tt^t^at^*B?Lg* ? 4-i 0Affia<^i£-ifjr7>f h 

[0018] w&mr y^-rcmmmz.a^x 
ritczeib^, 



(4) H32 002-37623 (P2 0 0 2-3 7 6H! 



(±, 10 0 p pmiaTT$>5. dft/^^lifi 

02 (B) fcqcrioKlo^fcjffiKfc^-fe'^^'f 

1 0 0 1 9 ] ^ttta*3ft*IHfr?y;(rv£:fra&|fc 
at*****)***, &lA8MK%*3*i*iNI7Ui 

ii««50~l 5 0 0mmfc$il.&. ft%K#50mm 

1 5 0 0mmJ9fc£<fc4i:E;&»fcW*:&< 
=flr*)Jir**6«4«. fi«i$*)ffl7V*-7«>£«* 

(lv> a^sn«ry%^74>^FMM0»)iK 

a*ttl00cm/se cJElT, #£L<«3 0c 
m/s e cOTTS>S. 

[0020] 7y*-7fclH»08*»*ti, M&f§<7> 

fc, 7V*-7fc*rt4£*?>r hOfflltillSbjltttitt 
ira*, ifc, 7>'*-7fcJia*fcli£jfrttt?''r 

3 M P a cOftffiTTffSrteh. 5 . 
[0021] 

[mm »ic, *^^njggij{cj;i)m6t)(ciMB3-r 

[00221H)|feWl 

(«J£OW§8) 3 98gOj&vy#y&#yr>A£*i 

2. skgjcapwufcatc, 3wt%<r»sjKv>'/ry* 
oxjfcTa^taainLRiEs^fc. aaftLfceoR** 

9 0XJT3«$IBI!I#U;«, MU -Y*>3c8l*2 5 
k g-C3PHMtt^tl« iW3§U 1 2 0 0 gco^r- 
JftSftvy^fy (Mn0 2 ) fcfcfc. .Tc^-dftfM 
n0 2 £90*CT1 2B$|SN6ttU «Mn0 2 36 
Og^. £<^*«Mn0 2 OBETJt^B5lfS:# 
XlfHrj»CSe» (3-7-9-74 (ff) S. *- 
H7-73B) XmfeUzt Z*>2 4 5m* /g?b-> 

[00 2 3] f»fc*lfcBETifc«flffltt«24 5m2 /g 
<0MnO 2 50 0g(C7/l/$7WH Og, *20 0g 

UHLTBI1. 6mraOtfl«St. iil5r^$ 1 
Ommga^ifLT^U-y hfcU 120 , 'CT'12^f 

OTK^Ii. 0. 8wt%T*ofc. 
[0 0 24] (7>t-70»M)MMA^rt@4 5. 
2mm, &Z2 0 0mm<OXT>\sxm<7)tiWmi,zytM 
*1 5 0mmt*ftJ:3fca»Ufc. ifcfc, MSI®<7)iS 



££2 5 0'O:#SU **i:S**)fi£;y;* (#Si5 
vo 1%, 1I95vo 1%) S*2887m 
l/min (LV:3. 0 cm/sec) T5^cEi 

[0025] 3I£ , i^ttSEfgjCT^i: LT 1 0 

p p mammmf iopp mcozmt^M^^-thm 

7>*-7fc, (2 0'C) fcfcWC9 6 2 2m 1/ 
m i n (LV : 1 Ocm/s e c ) CO%Jg.X$iLX7> 
*-7<0»«fcfr$rr>fc. a7V*-7*8tLtt«>T4» 

1 5m Rv-t«tt2 o^ranT^e^s^ai^ (g 

C-TCD) (^EBTGliagO. 0 1 P pm)£fflWC 

7y^^7^«ilMMttf*(C<W*«L^ 
«W7>*-7+fc*SW4ttm«f<i35rt»->fc. 
[0026] SSJfe^d2 

^SWlk^«^Lr#^il7t^*«Mn0 2 £ % CO 
5lt^2 5 0K:rWcl/tMnO£1*fc. £ <7)M n OK 
^ttMl tmUlzLXTfrSI-VfrRVykZMlXmM 

ftBKB£ttfc. £«»BlB«fi^*4H4, 0. 7wt%t 

UMINl J:ll«tUT7y^7<0»«^fi : '3:-5Jt. 
-€-<0tSS5:*l(c:S?r. 
[0027] Htt0y3 

Sttt+Ttt 1 0 o oyz&mt 6 C fc tCJ: 9 M n 3 o 4 
fcWfc. iMn 3 0 4 fcHS6^1i:P]«(cL-C7;U5 

<9*4N;i, 0. 7wt%T*>ofc. mWWz&lf&te 

MA^fmcizmttz^mimmmi tmmzLxrv 
[0028] mmm4 

MK<7)MnC0 3 Q&tfiX-mOO'ClZimthZ- 
fcfciOMn 2 0 3 ;c7)Mn 2 O s KHfl|0|l 

fc|a|#tLT7^S7y;^^*S-JlIi.TfflitL, 

^^fttjKDtfO*^, 0. 8wtm->!t. 
^^11 1 icfcttl, WiA5rM«SED fc#iJt«*HilUtWI 

i tm&tzixTyz-Tmmm^t:. 

£$kUz5r,i-. 
[0029] 

[^1] 
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iZLl 

m 


SEJS«2 


MnO 


Ni). 


ND. 


ND. 


ND. 


ND. 


N.D. 


$16013 


Mn304 


NJ>. 


N.D. 


ND. 


ND. 


NJ). 


N.D. 


$»0|4 


Mn203 


ND. 


ND. 


NJ>. 


NJ). 


NJ). 


N.D- 



[00 30] m 

S4&A£rtg45. 2mm, 2 0 0 mnuOXxVl' 

X4A, j--*yt-,H httsa) MMMcOT^fc 
lEg$ti/trtf24 5. 2mm, 2 0 OramWXfy 
l^X»coiR*^(c3E*^ 15 0mmt^J:o fc£«H t 

^rifii*^*sfca*^^x (*f5vo i % % mm 

9 5vo 1%) £SE, BSfi2 8 8 7m 1/mi n (L 
V:3. 0cm/sec)-C5mmMlXfmA<r>M 

oS*2 8 8 7m l/m i n (LV : 3. Ocm 
/sec) T4B#ia8BiLT^^5^ h<7)vStt-fb® 

[oo3i] „ zcomm^w^t lx 1 o 

PPmCOB, 1 Oppmc7)-!HkK§5t &tf50pp 



mtfO^Sr^-tSfflryt-TSr, (2 0*0 fctJ 
V^T 9 6 2 2/m in ( L V : 10c m/s e c ) <7)jS 

m&mm (oc-tcd), *si*H*y«B§§ 
(gc-f i d> , Rx/y-v^mmmmf 

(FT- I R) (lfttfnTO*»;ftvf*it>0. Olpp 

m) zm^xftntfA*co®m, zmitm, w*co 

[0 0 32] Hife«6~8 

D (c#ifc«jW45(dt« 5 1 FUX£ LT r y t nr<o» 
[0033] 10 

Affi3<9£jft-te':*74 h (tWJfa7-y-7X5A, 
jL-jj-y^-A'^ bttS) , lOAffilc^jfrtf*^ 
h (tl/^a.7-y-/^l 3X, a.-j-yti—jt4 }> 

[0034 ] 
[&2J 









I 


RSI 




!IM 


&M 








1 


02 


C02 


H2O 


02 


CO2 


HaO 


Oa 


COa 


HaO 




Mn02 


4A 


N.D. 


NJ). 


NX). 


NJ). 


ND. 


ND. 


ND. 


ND. 


ND. 




MnO 


4A 


N.D. 


NJ). 


NJ). 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 




Mna04 


4A 


NJ>. 


NJ). 


NJ). 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 




Mn203 


4A 


NJ). 


NJ). 


NJ). 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 




MnOz 


5A 


NJ). 


NJ). 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 




MnOa 


10A 


NJ). 


NJ). 


NJ). 


ND, 


ND. 


ND. 


ND. 


ND. 


ND. 



[00 3 5]HSfi^l 1 

msmsiziitt&mTy^-Ti , ^wmttxspp 

mcO®S, 5 p p mCOZMIt&m. Rlf 6 O p p mco* 

&4&i-t& i o v o i %<mry^-T (.mm<—x) 

fcfrfcofc. -?-<7)jSm$r*3{c^-r. 
[00 36] SWMl 2-1 4 
WtWl lt*Jtt**tttAt, S-^Mg&B, jSBlc, M 
«Dfc#*fc«jWi5tltWl 3kH*fctTry*-T 



[0037] SSHWl 5, 16 

A, i-^y^-y^ Mtl?) , 1 OAffiSO^^* 
54 h 7*1 3X S JL-^-y^-A 

[0038] 
[^3] 









»« 


*0>7tt*0)»S 








1 


464H* 


02 


COa 


HaO 


Oa 


COa 


HaO 


Oa 


COa] 


H2O 




MnOe 


4A 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 




MnO 


4A 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 




Mr>304 


4A 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 




Mn20a 


4A 


ND. 


ND. 


ND. 


ND. 


ND. 


N.D. 


ND. 


ND. 


ND. 




MnOa 


6A 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 




MnOa 


10A 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 


ND. 
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[00393 mmi 

fliRO~<y^;m« (N-ili.HJI (ft) M) Srffl 
kVfc. i<Ofttea»i, iSj£#N i + N i O^fT, N i 4 
5M7wt% ( Cr2~3wt%, Cu2~3wt 
%> 3&±2 7~2 9wt% s Sl>m i 4~5wt%T 
itmm^l 5 0m2/g?&0, ISSmm, 

0~2 0me shfcB»Lfcfc0DSrlW9EEI:U:. HSfi 

M»%L, ^(OH»ST>' ; E-r4.^2 0ppm<7) 
[0040] JtlSM2 

^sfeM 5 fcfc tt * mm a jm«5e izmt tzmmmmm 
ftt o . o i p p mjaTCfcofc**, ry^rcDftS! 

Oppmco^Sr^tJt. 
[HI] 




(72>W#* *A 

#£J'l* :s I«ffltt5181#it& B*/t-f * 



[004 1] 

[0i i ^mcory^-rmmmammtitztb 
[02 1 *m<v7>*-rcomrnmzmm&te#> 

2 «LS* { 4~ 1 0 AfflS«0^Hf h 

3 MM® 

4 mm 

5 nw® 

6 t-*- 

7 firy^rft&^'f > 



[02] 



2 y 

(A) (B) 



F^-A(##) 4D012 BA02 CA01 CA03 CA20 CB12 
CB13 CE03 CG01 CG05 CH05 
4G069 AA02 BA07A BA07B BB04A 
BB04B BC62A BC62B 0382 
DA06 EA02Y EC02X EC03X 
EC03Y EC11X EC11Y EC12X 
EC12Y 




